The nonlinear point reactor kinetics model with linear reactivity feedback is studied to determine stable regions of the state space.
Geometric and Liapunov techniques are used to determine system stability and effects of system parameters on the stable region.
In studying the one temperature region model with effective lifetime kinetics and a power coefficient, a transformation is obtained which simplifies analysis of the system. Using this transformation, an exact solution is found for parameter values such that the system is a nonlinear center. In addition, a Liapunov function is developed which proves asymptotic stability for an infinite sector of the phase space.
The stable region shown by this method is compared to those shown by previous techniques for a given set of parameters.
In applying the method to the two temperature region model with effective lifetime kinetics, a set of trajectories asymptotically approaching lines of constant reactivity is shown to exist. An infinite region bounded by three intersecting planes with the property that all trajectories crossing the planes move toward the interior of the region is determined. The parameter condition required for existence of this region is shown to be identical to the condition for the existence of stable limit cycles stated in a previous paper. Numerical examples studied indicate the region described above is one of bounded trajectories, i.e., all trajectories with finite initial conditions within the region remain bounded.
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Although interpretation of results becomes more difficult in higher order models, the set of asymptotes can be found by a straightforward application of the method used on the simpler models. The dimension of the subspace containing these asymptotes is always one less than that of the state space. Further study of the models indicate this subspace is one of constant reactivity.
In each of the models studied, a subspace containing trajectories which approach infinity with constant reactivity is shown to exist. 
II. STABILITY ANALYSIS OF SYSTEMS WITH TIME DELAY Summary
A technique based on the Mikhailov stability criterion has been developed to study the effects of time delays on the stability of linear systems. The technique utilizes Descartes' rule of signs and Sturm's theorem to determine regions within the system parameter space in which stability or instability is conditional on the value of the time delay. In these regions, the critical time delay indicating the stability boundary may also be determined.
The method is applied to a seventh-order, in-core thermionic A number of methods commonly used to study the stability of delayed systems are compared for their accuracy and ease of application.
In addition, the results of the exact linear treatment are compared with three commonly applied approximations, all of which attempt to simplify the stability analysis. It is found that none of these approximations necessarily give conservative predictions of the exact stability zones. Specifically, the study provides a condensed review of the literature pertaining to decoupling techniques and incorporates the necessary information and formulation required to compute a pair of decoupling state feedback and gain matrices for a multivarlable system.
A variational decoupling technique is developed which represents a logical mathematical procedure for decoupling a given multivarlable system into all possible transfer function relationships between the system outputs and the control inputs.
The variational decoupling technique is used to obtain a restricted set of decoupling matrices. Each pair of decoupling matrices will decouple the system so that each system output is affected by a different control input without repetition over the setof decoupling matrices.
The entire set of decoupling matrices are combined into one pair of state-feedback and gain matrices so that the resultant closed-loop 
